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A 4000 A wavelength photon is backscattered, § =z by an
electron. The energy transferred to the electron is
determined by using the Compton scattering formula

A= =[§)(l ~cos6) where we take E, =m.? for the rest energy of

the electron
and so E. =0511 Mev. Upon substitution, one obtains
AL =2(0.002 43 nm) = 0.004 86 nm .

The energy of a photon is related to its wavelength by the
relation E =%, so the change in energy associated with a

corresponding change in wavelength is given by aAE= {%)M.

Upon making substitutions one obtains the magnitude
AE=6.037 9x107* | and using the conversion factor 1 Joule of
energy is equivalent to 1602x10™" ev. The result is
AE=377x107 eV.

This may be compared to the energy that would be acquired
by an electron in the photoelectric effect process. Here again

the energy of a photon of wavelength 2 is given by E =%.
With 1 =400 nm , one obtains
(6626 x10™* ] 5)(3.0x10° m/s)

E= = =497 x1077 ]
400x10~ m




(c)
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and upon converting to electron volts, E=310eV. =107,

photon
The maximum energy transfer is about five orders of
magnitude smaller than the energy necessary for the
photoelectric effect.

Could “a violet photon” eject an electron from a metal by
Compton scattering? The answer is no, because the

maximum energy transfer occurring at ¢ =z is not sufficient.
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